Lifestyle modifi cation in the form of a low-caloric diet accompanied by exercise has a positive effect on physical performance and consequently on the quality of life.
Introduction
Obesity is a chronic medica l condition characterized by an excessive accumulation of fat in the human body th at causes a generalized increase in body mass. It is measured by the BMI, which is a refl ection of weight and height. BMI is calculated as the weight in kilograms divided by the square of the height in meters [BMI = weight (kg)/height (m 2 )]. Th e WHO classifi ed obesity using BMI cutoff values of 25 and 30 kg/m 2 . A BMI of 18.5-24.9 kg/m 2 is considered as normal weight, a BMI of 25.0-29.9 kg/m 2 is considered as overweight, and a BMI of 30 kg/m 2 or higher is considered as obesity [1] .
More than one billion people around the world are overweight or obese with a BMI of 25 kg/m 2 or more. Increasing rates of obesity are being reported globally, with current data suggesting that the number of individuals in the heaviest BMI groups (40-50 kg/m 2 ) are increasing at rates two and three times faster than those with a BMI of 30 kg/m 2 . Although the clinical complications of severe obesity such as diabetes, vascular disease, and osteoarthritis are well established, less emphasis is traditionally placed on the eff ects on the respiratory system. Nevertheless, respiratory complications of obesity impact the general health, the quality of life, and longevity [2, 3] .
Obesity is a consequence of energy imbalance with the caloric intake exceeding energy expenditure. A lack of physical activity is thought to be a major contributor to the obesity epidemic. Some clinical guidelines include an even greater increase in physical activity (300 min/week of moderate-intensity exercise or 150 min/week of vigorous exercise) to achieve more extensive health benefi ts. Respiratory impairments related to simple obesity have been well described and include reduced lung volumes, decreased chest wall compliance, increased respiratory resistance, and increased work of breathing [4] .
The impact of obesity on walking and physical performance
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Background
Obesity-induced limitations of the cardiopulmonary and the metabolic systems, resulting in exertional dyspnea, contribute to the limitations in the functional capacity frequently observed in obese individuals. In addition, the sedentary lifestyle often adopted by these individuals further compounds and contributes to impaired exercise tolerance.
Aim of the study
The current study was conducted to detect the effect of lifestyle modifi cation in the form of weight reduction by diet and aerobic exercise on walking and physical performance.
Patients and methods
Twenty obese participants were included in this study. Their ages ranged from 25 to 43 years. All participants were evaluated before the fi rst session of physical therapy program and at the end of the program after 2 months of exercise and a low-caloric diet of 25 kcal/kg actual weight/day through physical evaluation, which included anthropometric measurements, BMI, inspiratory capacity, and a physical performance test, which includes four tests (15-m rapid walking test, a timed up-and-go test, and stair climbing and stair descending tests).
Results
Analysis of data revealed signifi cant improvement in the parameters assessed as follows: weight decreased from 81.3 ± 8.5 to 68.00 ± 4.50 kg (P ≤ 0.001); BMI decreased from 29.8 ± 2.0 to 24.1 ± 2.0 kg/m 2 (P ≤ 0.001); waist circumference decreased from 120.3 ± 14.4 to 112.3 ± 9.6 cm (P = 0.053); hip circumference decreased from 121.3 ± 6.1 to 112.6 ± 11.4 cm (P = 0.009); inspiratory capacity increased from 14. 
Conclusion
Furthermore, the immense value of physical activity in the prevention and treatment of disease has been proven over recent years. Physical activity is essential for improved health and for longevity. Over recent years, exercise on prescription has proven to be a feasible way to increase an individual's or patient's levels of performance. It has been suggested that leisuretime activity will be insuffi cient to prevent increasing population levels of obesity and chronic diseases, and it may be necessary to focus on decreasing sitting and increasing activity in transport and at work to restore the energy balance that results in a much more stable body weight [5] .
Th e objective of this study was to evaluate the eff ect of lifestyle modifi cation in the form of low-caloric diet with aerobic exercise on walking abilities and physical performance.
Patients and methods
Th e current study was carried out on 20 participants; their age ranged from 25 to 43 years. Th e BMI ranged from 27 to 32 kg/m 2 . All participants were subjected to a low-caloric diet consisting of 25 kcal/kg actual weight/day, very low fat, low carbohydrates, protein 1.5 g/kg of actual weight calculated individually for each participants, and plenty of vegetables and fruits.
Informed consent was obtained from all patients for being included in the study. Patients with heart failure, renal failure, and diabetes were excluded from the study. Participants attended three sessions/week for 2 months, and exercised for their remaining sessions daily at home. Th e exercise training program began with a 15-min session at 60-70% maximal heart rate on a treadmill (luxurious one-way treadmill 901, Chinese), followed by 15 min of resisted exercises.
Methods
All participants were subjected to the following procedures: detailed history taking and complete physical examination, which included anthropometric measurements (weight, height, waist circumference, hip circumference, and BMI), inspiratory capacity, and a physical perfor mance test (PPT), which includes four tests (15-m rapid walking test, a timed up-and-go test, and stair climbing and stair descending tests).
Body weight was measured with a calibrated precision scale with participants wearing a light hospital gown. BMI was derived, and waist circumference and hip circumference were measured in the standing position, using a fl exible metal tape. Th e waist was defi ned as the minimal abdominal circumference located between the lower edge of the rib cage and the iliac crests. Th e hip was defi ned as the maximal circumference around the gluteal muscles below the iliac crests [6] .
Th e timed inspiratory capacity (breath holding at inspiration in the sitting position) was assessed at the beginning and the end of the study after 2 months [7] .
Physical function
Th e PPT was used as an objective measure of physical function. In brief, the PPT included four functional mobility tasks, inc luding a 15-m rapid walking test, a timed up-and-go test where participants were required to rise from a chair, walk 3 m, and return to a seated position on the chair, and stair climbing and stair descending tests [8] .
Th e stair tests consisted of a rapid ascent and descent of 22 stairs. Participants rested between the ascent and the descent for 45 s. Participants underwent four attempts on each task with 40-s rest intervals, and the best time for each test was reported. Th e PPT score was the sum of the fastest times for each of the four tests [9] .
Statistical analysis
Data were statistically described in terms of mean ± SD. Th e collected data were fed into a computer for statistical analysis, and the statistical signifi cance was determined at a confi dence level of 95% (P value ≤ 0.001 as it mentioned in the abstract and this is the right form of the statically used test). All statistical calculations were carried out using computer programs, Microsoft Excel 2007 (Microsoft Corporatio n, New York, USA) and Mintab version 13.1, Pennsylvania, USA).
Results
Th e age of our patients ranged between 25 and 43 years. Sex distribution of the study patients was as follows: 14 female patients and six male patients; patients' height ranged from 145 and 179 cm (mean ± SD = 168.80 ± 18.46 m).
Th ere was a signifi cant decrease in body weight from 81.3 ± 8.5 to 68.00 ± 4.50 (P ≤ 0.001). BMI decreased from 29.8 ± 2.0 to 24.1 ± 2.0 (P ≤ 0.001). Waist circumference decreased from 120.3 ± 14.4 to 112.3 ± 9.6 (P = 0.053). Hip circumference decreased from 121.3 ± 6.1 to 112.6 ± 11.4 (P = 0.009). Time of the 15 m walk decreased from 21.2 ± 1.7 to 15.5 ± 2.1 s (P ≤ 0.001). Timed up-and-go test decreased from 24.1 ± 2.8 to 15.3 ± 2.3 s (P ≤ 0.001). Time of stair climbing decreased from 45.3 ± 6.5 to 34.2 ± 2.6 s (P ≤ 0.001).
Time of stair descending decreased from 36.2 ± 2.3 to 27.2 ± 2.1 s (P ≤ 0.001). Th e inspiratory capacity increased from 14.4 ± 2.7 to 21.0 ± 2.3 s (P ≤ 0.001). Th e total time of physical performance decreased from 126.60 ± 7.92 to 91.70 ± 4.44 s (P ≤ 0.001; Table 1 ).
Percent of improvement is calculated f rom the formula =
Discussion
In recent decades, physical activity levels have been declining and such declines in activity levels could potentially reduce population life expectancy. However, this is diffi cult to quantify because the degree to which the full range of physical activity in diff erent populations is associated with life expectancy remains unclear. Inactivity as a potential cause and/or result of obesity is of signifi cant interest considering the growing obesity rates. Worldwide, over 400 million adults were reported to be obese in 2005, and by 2015, more than 700 million individuals are expected to have this condition [10, 11] .
Obesity is the most important major modifi able risk factor as sociated with obesity sleep apnea. A weight gain of 10% is associated with a 32% increase in disease severity, whereas a 10% weight loss resulted in a disease severity reduction of 26%. Obesity sleep apnea is an independent risk factor for the development of cardiovascular disease, hypertension, and type 2 diabetes [12] .
Th e work of breathing is primarily undertaken on inspiration whereby the chest and lungs expand to accommodate an increased volume of air, whereas expiration is largely passive. Consequently, a training program specifi cally designed to enhance the performance of inspiratory muscles among overweight and obese individuals might lessen subconscious inhibition of exercise performance, reduce respiratory muscle fatigue, and promote greater performance in response to exercise challenges [13] .
Obesity-induced limitations of the cardiopulmonary and the metabolic systems, commonly resulting in exertional dyspnea, contribute to the limitations in the functional capacity frequently observed in obese individuals. In addition, the sedentary lifestyle often adopted by these individuals further compounds and contributes to impaired exercise tolerance [14] .
Guidelines of the National Heart, Lung, and Blood Institute (NHLBI) encourage a 10% reduction in weight, although considerable literature indicates reduction in health risk with 3-5% reduction in weight. Physical activity is recommended as a component of weight management for the prevention of weight gain, weight loss, and for maintenance of weight loss [15] .
In the current study, a weight reduction of about 16.3% from the original weight improved the inspiratory capacity by about 45.8%. Hence, promoting physical activity and a healthy diet has the potential to substantially reduce the burden of disease and improve the quality of life.
Older adults commonly consume less fruits and vegetables than the recommended serving, and have lower than recommended intakes of a range of nutrients important for the prevention of chronic diseases. It is also estimated that ∼45% of adults are not suffi ciently active to achieve health benefi ts, and older adults are less likely than younger adults to participate in 'suffi cient' physical activity [16] .
Th e current study also found a signifi cant association between diet and good physical performance. A diet rich in vegetables and fruits, low in fat, low in carbohydrates, protein 1.5 g/kg of the actual weight calculated individually for each participant, and plenty of water, accompanied by aerobic exercise, was found to increase the level of physical performance.
Increased BMI has profound eff ects on the quality of life. In the general population, an increased BMI was associated with impaired physical function, pain, low vitality, and poor quality of life. However, little is known about the eff ects of obesity on functional and psychological measures of the quality of life. Even modest obesity can have a signifi cant impact on the quality of life, particularly in women. Generally, obesity aff ects the physical components of quality of life more than the psychological components. Obese individuals who remain active appear to have lower morbidity and mortality than normal weight individuals who are sedentary [17, 18] .
Results of the current study are in agreement with previously mentioned studies: a 16.3% decrease in body weight accompanied by a 27% increase in physical performance.
Health consequences of obesity range from a higher risk of premature death to severe chronic diseases that reduce the quality of life. It is not a moral or a psychological problem or a problem due to lack of strength of will, as erroneously considered up to a short time ago due to misinformation. Today, obesity is known to be a disease, the treatment of which leads to the reduction of mortality and to improvement in the quality of life. Although both diet and exercise interventions reduce total body fat mass, exercise may be more effi cient in decreasing abdominal adiposity. Results from observational studies indicate that abdominal adiposity is inversely related to aerobic fi tness and physical activity. Studies show that exerciseinduced weight loss preferentially reduces abdominal fat [19, 20] .
Results of the current study are in agreement with Márcia et al. and You T, et al., a 6.65% decrease in waist circumference and 7.17% decrease in hip circumference accompanied by a 27% increase in physical performance ( Table 2 ).
It is reported that as little as 20 min of moderate-intensity daily physical activity with an energy expenditure of less than 1500 kcal/week is generally associated with modest reductions in visceral fat (5-10%). Not surprisingly, increasing the physical activity to 60 min/ day (energy expenditure of 3500-4500 kcal/week) generally leads to much greater reductions in visceral fat (∼30%) [21] . Evidence from rigorously controlled physical activity studies suggests that the reduction in visceral fat approximates 1/10th of the reduction in body weight: for every 10 kg loss in body weight, visceral fat is reduced by about 1.5 kg in men and 1.0 kg in women [21] .
Aerobics combined with resistance training not only caused signifi cant weight loss but improved fi tness, preserved lean mass, increase high-density lipoprotein cholesterol, and decreased total and abdominal fat (independent of weight loss) [22] ; in this study, aerobic exercise plus resistance training decreased body fat and increased lean mass [23] .
Reviews of the literature reported that enhanced musculoskeletal fi tness is associa ted positively with glucose homeostasis, bone health, functional independence, mobility, psychological well-being, and the overall quality of life and is associated negatively with fall risk, morbidity, and premature mortality. Th ey also reported that interventions that increase musculoskeletal fi tness also have a signifi cant positive eff ect on the health status of the individuals with a low musculoskeletal reserve (e.g. the frail elderly) [24] .
Diet and exercise are accompanied by increased physical performance and improved activity of daily living, and these were consistent with the fi ndings reported by previous studies (Figs 1-3 ).
Body weight, BMI, waist circumfere nce, and hip circumference. 
Conclusion
Th e obesity epidemic poses a new challenge to health professionals caring for patients. Obesity has been associated with many health consequences. Promoting physical activity and a healthy diet thus has the potential to substantially reduce the burden of disease and i mprove the quality of life.
